Background Over the last decade, health literacy has become a vibrant area of research. Our objective was to evaluate health literacy and its association with socio-demographic variables, self-perception of health and the presence of chronic conditions in primary health-care patients.
Introduction
Early definitions of health literacy tended to focus on a patient's ability to read and understand health-care information and their compliance with medical instructions. Later, definitions broadened to include the ability to assess health information, make informed choices, personal empowerment and the importance of context. 1 An important step in examining literacy and health outcomes is to clarify what literacy means and how it has been measured. In its most common usage, literacy refers to an individual's ability to read and write. 2 It is also sometimes used to describe a person's capacity, with or without knowledge about a particular topic. For example, we often see phrases such as 'science literacy,' or 'computer literacy.' These terms generally refer to a person's ability to function in a particular context that requires some background knowledge. In this same way, 'health literacy' has been defined as a constellation of skills that constitute the ability to perform basic reading and numerical tasks that are required to function in the health-care environment. 3 Patients with adequate health literacy can read, understand and act on health-care information. 3 Some authors have used an expanded definition of health literacy that includes a working knowledge of disease processes, self-efficacy and motivation for political action regarding health issues. 4 Currently, there is no measure of health literacy that reflects the broad range of skills captured in the definition. Instruments for measuring literacy in the health-care setting have focused on the ability to read and, in some cases, to use numbers. Commonly used are the wide range achievement test reading subset, 5 the rapid estimate of adult literacy in medicine, 6 and the test of functional health literacy in adults (TOFHLA). 7 The impact of an individual's literacy level may affect the health and the ability of the health-care system to provide effective, high-quality health care. Studies have shown that people with low health literacy understand health information less, get less preventive health care and use expensive health services more frequently. 8 Others have argued that if health literacy is the ability to function in the health-care environment, it must depend upon characteristics of both the individual and the health-care system. From this perspective, health literacy is a dynamic state of an individual during a health-care encounter. An individual's health literacy may vary depending upon the medical problem being treated, the health-care provider and the system providing the care. 9 Other factors associated with differences in literacy skill include years of education, geographic location, gender, incarceration and income.
Without health literacy, we will undoubtedly fall short of achieving our goals for a healthy and prosperous citizenship. 10, 11 The purpose of this paper was to evaluate the health literacy and its association with socio-demographic variables, self-perception of health and the presence of chronic conditions in primary health-care patients in Serbia. No reports are available on translation of English or Spanish versions of the TOFHLA and applying this instrument outside of English-or Spanish-speaking countries.
The period after 1990 coincided with a very difficult period with regard to political, social and cultural transition in Serbia. The health-care system in Serbia is now undergoing tremendous changes due to health-care reform. It is possible that a high percentage of the adult population has a low level of health literacy, which also may impair an individual's ability to function in the health-care environment.
Methods

Sample and setting
The study was conducted in two primary health-care centers (one urban and one rural) in Belgrade, Serbia. This study was a pilot study that preceded the overall health literacy study in all primary health-care centers in Belgrade (a total of 16).
One hundred and twenty patients were enrolled during a 4-week period in May and June 2008. Exclusion criteria were age ,18 years, lack of cooperation, insufficient visual activity to read the instruments being tested and being too ill to participate. Ethical approval was obtained from the Medical School of the University of Belgrade. A letter of introduction describing the study was given to all participants and written informed consent was obtained from all participants prior to beginning the testing.
Instrument and procedure
The original English versions of the TOFHLA were translated into the Serbian language by a multidisciplinary team following the standard methods to translate and adapt the questionnaires. 12 The aim of the cultural adaptation was to provide a version that was conceptually as close as possible to the original questionnaire, considering the patient's understanding. The Serbian version of the TOFHLA was administrated to 10 primary care patients. Subsequently, the problematic items were changed (i.e. questions regarding health-care insurance were adapted to the Serbian healthcare insurance system and US dollars were converted to Serbian dinars). The Serbian version of TOFHLA has good internal consistency (Cronbach's alpha ¼ 0.94).
The long TOFHLA consists of two sections: (i) a 50-item reading comprehension test and (2) a 17-item numerical test. The reading comprehension test has three health-related passages (Gunning FOG index 4.3, 10.4 and 19.5). Each passage has every fifth to seventh word deleted; for each blank, the respondent should select one word from a list of four words that best completes the sentence (modified Cloze procedure). The numerical test assesses quantitative literacy needed in the health-care setting (i.e. the ability to read and understand numerical information in the form of prescription bottles, appointment slips or other health-related materials). The numeracy items have an average readability of 9.4 according to the Gunning FOG. The 17 items are weighted to yield a numerical score of 50, which gives a total of 100 possible points for the total TOFHLA when added to the 50 Cloze items.
An additional self-completed questionnaire was used, consisting of 11 questions that cover the socio-demographic characteristics, material status, self-perception of health, selfreported health-care utilization and present health.
Data analysis
Internal consistency reliability was calculated by Cronbach's alpha formulas (recommended value, á 0.70).
13, 14 We analyzed health literacy as inadequate literacy (TOFHLA score, 0 -59), marginal literacy (TOFHLA score, 60 -74) and adequate literacy (TOFHLA score, 74-100). The chi-squared test was applied for assessing the significance of differences by patient characteristic and functional health literacy categories. Logistic regression analysis was used to determine the association between socio-demographic variables, self-perception of health, presence of chronic conditions, and functional health literacy. For this analysis, the inadequate and marginal categories were combined into one denoting limited functional health literacy. The probability, P , 0.05, was taken as the minimum level of significance.
Data were entered and analyzed using the Statistical Package for Social Sciences, version 12.0. Table 2 . Functional health literacy was significantly different by location of primary health-care center, gender, age, marital status, employment, education, material status, self-perception of health and chronic conditions. Health literacy scores varied significantly among location and gender and tended to decline with age. The gap between more and less well-educated people tended to become more pronounced as they aged. Patients who reported their material status as average and an average selfperception of health has a significantly higher adequate health literacy score (Table 2) .
Results
Of
Using a univariate logistic regression we found that adequate health literacy was more probably present among participants from urban areas (odds ratio [OR], 4.51; 95% confidence interval [CI], 1.95 -10.40; P ¼ 0.000), males (OR, 4.35; 95% CI, 1.89 -9.98; P ¼ 0.001), younger participants (OR, 3.77; 95% CI, 2.21 -6.44; P ¼ 0.000), married participants (OR, 4.17; 95% CI, 1.53 -11.34; P ¼ 0.005), the employed (OR, 9.76; 95% CI, 3.58 -26.61; P ¼ 0.000), participants with a high level of education (OR, 2.63; 95% CI, 1.36 -5.08; P ¼ 0.004), participants with a good selfperception of health (OR, 2.65; 95% CI, 1.39 -5.04; P ¼ 0.003) and participants without chronic conditions (OR, 2.32; 95% CI, 1.57 -3.41; P ¼ 0.000; Table 3 ).
In the multivariate model, health literacy was significantly associated with the participant's age (OR, 4.86; 95% CI, 2.41 -9.80; P ¼ 0.000), level of education (OR, 4.48; 95% CI, 1.73 -11.57; P ¼ 0.002) and chronic conditions (OR, 1.90; 95% CI, 1.16 -3.11; P ¼ 0.010; Table 3 ).
Discussion
Main findings of the study Our study showed that inadequate and marginal health literacy was present in 43 participants (41.0%) and adequate health literacy was present in 62 participants (59.0%). Functional health literacy was significantly different by location, gender, age, marital status, employment, education, material status, self-perception of health and chronic conditions. Using a univariate logistic regression, we showed that adequate health literacy was more likely to be present among participants from an urban area, males, younger and married persons, the employed, those with a higher level of education, those with a good self-perception of health and participants without chronic conditions. In the multivariate analysis, health literacy was significantly associated with the participant's age, level of education and absence of chronic conditions. The prevalence of inadequate and marginal health literacy in our study, which was 41.0%, was higher compared with results from some previous cross-sectional studies.
15 -18 A possible explanation may include a lesser degree of health knowledge and skills, a low level of formal education, a decline associated with aging and with social stigma. Unfortunately, there are also a lack of school health educational programs to address students' health issues, confusing or conflicting health information from the media and the Internet, complex health systems, demanding self-care regimes for chronic diseases, and lack of awareness and knowledge about health literacy among health professionals.
What is already known about this topic?
Many studies have emphasized that low health literacy may impair functioning in the health-care environment, affect patient -physician communication dynamics and inadvertently lead to substandard medical care. 19 Low health literacy is associated with a poor understanding of written or spoken medical advice, adverse health outcomes and negative effect on the health of the population. Some groups have an especially high prevalence of low literacy, and include people who completed fewer years of education, persons of certain racial or ethnic backgrounds, the elderly and persons with lower cognitive abilities. Other factors associated with lower literacy include place of living, female 20 -22 Functional health literacy in a national sample of British adults was 11.4% of participants who had either marginal or inadequate health literacy, and in a national managed care program for Medicare enrollees, 34% of English-speaking patients had inadequate or marginal literacy based on the short TOFHLA (S-TOFHLA). As a result of these and other reports, the nation has become more aware of the prevalence of low literacy and its effect on the health of the population. 16, 18 A study among 2923 enrollees in Cleveland, OH, USA showed that approximately one-third of the respondents had low health literacy. 17 Respondents with limited health literacy were more likely to be older, and more likely to have a lower annual income and fewer years of education and significantly higher rates of some chronic conditions compared with those with adequate skills, 15 -17 which corresponds to our results.
What this study adds?
This study was designed to assess the functional health literacy of primary health-care patients in Serbia where it has not previously been studied. In addition, there are no studies that have explored functional health literacy in an Eastern European country. Despite the fact that our study used an established methodology, no reports are available on translation of English or Spanish versions of the TOFHLA and applying this instrument outside of Englishor Spanish-speaking countries. In contrast to a majority of larger scale cross-sectional surveys, we used the full rather than the S-TOFHLA.
Limitations of the study
Several limitations may restrict the broader application of this study. The sample of this study was randomly selected, but it only reflects one city in Serbia. Therefore, the findings of this study should be limited to primary health-care centers in Belgrade. Caution must be taken when generalizing the findings to participants in other cities and settings. Also, the cross-sectional study design does not allow us to establish causal relationships among variables, and selfperception, compared to facts, can be very time sensitive, and could increase the correlation due to a reporting bias.
Conclusions
Health literacy research should progress from describing to understanding the issue in more detail. This knowledge can be used to guide policies and to propose incentives to encourage service providers and educators to facilitate health literacy in their interactions with clients, students, other community members and patients. Our results may stimulate researchers, practitioners and key stakeholders to create plausible ideas for addressing the individual and system barriers to health literacy.
